A TonB-like protein and a novel membrane protein containing an ATP-binding cassette function together in exotoxin secretion.
Protein secretion by many Gram-negative bacteria occurs via the type II pathway involving translocation across the cytoplasmic and outer membranes in separate steps. The mechanism by which metabolic energy is supplied to the translocation across the outer membrane is unknown. Here we show that two Aeromonas hydrophila inner membrane proteins, ExeA and ExeB, are required for this process. ExeB bears sequence as well as topological similarity to TonB, a protein which opens gated ports for the inward translocation of ligands across the outer membrane. ExeA is a novel membrane protein which contains a consensus ATP-binding site. Mutations in this site dramatically decreased the rate of secretion of the toxin aerolysin from the cell. ExeB was stable when overproduced in the presence of ExeA, but was degraded when synthesized in its absence, indicating that the two proteins form a complex. These results suggest that ExeA and ExeB may act together to transduce metabolic energy to the opening of a secretion port in the outer membrane.